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This report presents the final performance evaluation of Missions 
1007-1 and 1007-2 of the Corona Program. The purpose‘of this report 
is to define the performance characteristics of the J-07 payload system, 


to identify the source of ane tight, epomate’ ane eigen cetera the Be coeeeey Lei Bhs, Nees 
corrective action. EEC RE BR we Rey PROT E> ERE 





The performance evaluation was jointly conducted by representatives he ee 
of Lockheed Missiles and Space Company and Itek at the facilities of NPIC oa 
and AFSPPL. The off-line evaluation normally performed at the diva besioa 
contractors plant using Corona engineering material was of no value. for. :- TAGE. af 
this mission as essentially no photography was programmed during the oe Oe 
orbital passes over the United States. 


The quantitative data used for this report is obtained from government 43 
organizations. The diffuse density data, visual RES values and MTF/AIM i 
resolution measurements are produced by AFSPPL: <The Vehicle attitide === 08 
values and frame correlation times are made at NPIC who also suppl oe 
Processing History and MTF/AIM reports published by 
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SECTION 2 


SYSTEM PERFORMANCE 


A. MISSION OBJECTIVES 


The payload section of Mission 1007, placed into orbit by Flight Test 
Vehicle #1609 and Thor booster #410, consisted of two panoramic cameras, 
two Stellar-Index cameras. two Mark 5A recovery capsules and a space 
structure to enclose the cameras and provide mounting surfaces for all 
equipments. Figure 2-1 presents an inboard profile of the J-07 payload 
system. This Corona J’ system is designed to acquire search and 
reconnaissance photography of selected areas of the earth from orbital 
altitudes. The planned mission was two, four daw photographic periods 
with no deactive period. 


B. MISSION DESCRIPTION 


The payload was launched from Vandenberg Air Force Base (VAFB) 
at 4:18:07 PM PDT on 19 June 1964. Ascent and injection were normal with 
the achieved orbit within nomiral tolerances. Tracking and command support 
was effected by the Air Force ol Facility consisting of track- 
nd command stations 














under central control o € vateilite 
enter at Sunnyvale, California. Mission 1007-1 consisted of four days 
operation, recovery being effected by air catch on Orbit 65, 23 June 1964. 
Mission 1007-2 was accomplished over the following four days without a 
deactive phase. Mission 1007-2 was terminated with a successful air catch 
recovery on Orbit 128 on 27 June 1964. 





The compariso of the planned and actual orbit parameters is tabulated 
below: 


Parameter Planned Actual (Orbit 1) 


Period (Minutes) | 91. 06 90.95 
Apogee (N.M.) 259.6 259.6 
Perigee (N.M.) 100.27 99.2 
Eccentricity . 02206 . 02200 
Inclination (Deg. ) 85 ; | 85 
Perigee Latitude (Deg. ) 39.16 41.5 
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Both havea of thes mission were executed in a Sori) ‘manner. The” 
two air recoveries had impact points within the prediction tolerances. 
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C. PANORAMIC CAMERAS 


The Master and Slave panoramic cameras Operated normally throughout : | : 
both missions and produced excellent photographic coverage of the pro- , 
grammed areas. A small area on the Master camera formats was slightly oe 
out of focus during the later portion of Mission 100% Les, This. oft Spot... es we eS 
ae replete cS 33 
was not present during Mission 1007-2. =a 





D. STELLAR-INDEX CAMERAS i _ 
The Stellar-Index camera operation during Mission. 1007-1 was 2 completely i 4 

normal. The star images and terrain photography were satisfactory for the 

desired attitude determination and relative orientation. The camera used 

during Mission 1007-2 encountered some shutter problems particularly in 

the stellar portion. Approximately 40% of the stellar photography was ; 

unusable and 3% of the index photography unusable due to shutter malfunctions. 
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E. OTHER SUB-SYSTEMS PERFORMANCE 


The clock, instrumentation sub-system, and command and thermal _ 
control Saeed arse performed satisfactorily throughout. the. mission. 
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F. CONCLUSIONS 
Mission 1007-1 and 1007-2 achieved the prime objective. of obt 


high quality reconnaissance photography. The experiment using the red, is 
Wratten 25 filter on the Master camera was successful. eae 


G. RECOMMENDATIONS | pte es 


ha 
: apt. FS 


Evaluation of the results of both missions has produced the following . gee 
recommended actions: i ee y af 


1. Analyze the failure modes of the Stellar-Index camera 
shutters and take the necessary action to preclude future 
failures. 








2. 


Incorporate a Wratten 25 filter on near noon launch missions 
to improve the normally lower peremenees of the: ‘Master eg 
camera. 





ad? i 


Investigate the possibility of using a lower processing gamma 


to permit the recording of all imagery on the a Perer ine 


portion of the characteristic curve. 
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A. ENVIRONMENTAL TESTING 





SECTION 3° > 


yO _PRE- eae SYSTEMS TESTS 


r a one 7 ie 3 momen eae! ae 3 as 
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Test Objective | | . co 7 


As a standard procedure, the J payload systems are subjected to. 
thermal/altitude environmental testing which simulates orbital 
environment. One of the purposes of this test is to demonstrate 
the system susceptability to corona discharge. Such discharge 
fogs the film thus degrading the operational photography. 

Test Description i ee - i, ee pre gare 


The J-07 System was subjected to environmental testing six times 
before a valid test resulted in flight acceptable performance with 











respect to corona resistance. The final system environmental : =f 
test was conducted in the LMSC Thermal Altitude. Simulation Sigs gee “i 
Chamber (TASC) from 17 April 1964 to 21 “April (964: The | ae ae ae 

load system was operated for 16 orbits with extended soak periods 
between operations. This procedure assures a pressure within ers: 






the corona ee pressure range at the start of each et aed gee Seid ie 
Test Hauiwonment. 


The thermal instrumentation system used in the system is subject | 

to self-heating errors in the transducers, due ‘te electrital p Ie TS | 
dissipation. The magnitude and characteristics of the self- ~heating 
errors have been demonstrated to be a function of time from 
excitation voltage on, the nature of the bond for each individual 
temp sensor, and the thermal mass of the component to which the te Ss 
sensor is bonded. A calibration of the self-heating characteristics  -- 
of the installed temp sensors was conducted during the J-07-TASC *~ 
Test No. 4. Figure 3-1 presents the results of this test. During ~- 
the test, the time from excitation voltage on cannot be determined “~~ ~ 
with certainty; therefore, accurate self-heating corrections cannot... 
be applied to the TASC temperature data. Changes are in process -°*****: 
to eliminate this problem. Following are representative thermal 
data (no self heating corrections applied): sm & 
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Temp Sensor 
Instrument #1 : 1430 89.0. 








Instrument f2 °° #160 $8.0 es 

Barrel #1 68.6 99.8 a 85.4 cee 
Barrel #2 69.3 97.4 83.8 © ce 
Clock | 74.2 - 90. r) 92.5 — fet ra — 
Supply Spool "69.5 ~ ag: phaser 75. 9: ot eel 
Thrustcone 67.8 81.0 87.5 

Thermal Shield 57.3 110.4 72.3 | 
Stellar /Index 77.3 % -ed 85. 8.» Sagem 2. Go 8 re 2 = ; 
Cassette 76.3 87.0" 92.0 © } bocce: 


Figure 3-2 presents representative pressure data obtained during 
the test. As indicated, the pressures attained were within the 


corona marking range. On wae. 5 Seip al RE a pg 
; We PE SEP eg Te SS oe 





Panoramic Camera Performance 


In general, the Panoramic Camera System Electro/Mechanicat~: 
operation was satisfactory. The following anomalies. weré ‘ota 






(i) There were several indications of possible payload movement 

during the scan portion of the camera cycle. Whether the payload . 
actually moved, or whether the telemetry. monitor: was‘ sitting DA eee Pebiadl 
the edge of the cam producing this indication cannot be ascertained. _ eS 
This indicated movement was apparent on both panoramic instruments ae Soy 
and is frequently observed in ground tests. fe 


(2) A Mono No. 1 operation was conducted on Orbit 7. During this 
operation, the Horizon Idler on the Slave camera indicated possible ~~ 
payload take-up for approximately 4 seconds after the Master camera~-* 
began operation. At this time, the Slave Horizon Idler returnedto =." 
its normal inactive state. On the third cycle of the Master camera, -;-.: ses 
one perturbation again occurred on the Slave Horizon Idler. There - "3" 
were no other indications of abnormal performance on the Slave a 


camera during this operation. 


ed 
ne 


reoekecanse: 
sae 


wa 
se 


tare 


Masi lyse 


<3 4 


a ate 
Ltt ore 


Si eeeeeabat a 


eben ae 


aver 


an 
“di 


REDD U sea aE 


mh 
2aeg 2 


ide 


oe 


+t 


Li 


if 


itt 


iets 


dparersa 


mes tae aes. 


i 
a 
7 


4 
zs 


Ua 


rs 


euaens 705 a ste aetaerwe 


S351 
peeasag 


SPT 


zeze 


VR 1M IH OS MBESS FP 1244038 
Vt-6SE “WI IHLOLOLX OI 








The Slave camera operate gouaee: was off eeu the afore- 
mentioned period. The take-up cassette rotation monitor gave 
no indication of payload take-up. . Therefore, this anomaly. was, 
probably caused by the bouncing of the commutator. A Mono" > 
No. 2 confidence run was conducted immediately after the - 
previously- mentioned anomaly, and all payload system monitors 
indicated praqper operation of the Slave camera. 








(3) The T/M data indicated a possible payload slack loop on the. ..: hi ae 
Slave camera at the start of the last operation during Orbit 11.7" ae ee 


(4) After the 7-second shutdown of the Master camera, the T/M 
data exhibited a possible take-up indication or slack during 


Orbit 16 of the test. : eas 
: . % : ne ” + f= mn RE Me 
ee 7 = ~ aie Gare: cs "gh 

~ MES ta 


(5) No valid cycle rate calibration existed, due t to replacement 
of the V/H programmer and several transistors in the magnetic 
amplifier; therefore, cycle rate performance could not be 
evaluated. 





Examination of the film metered during the’énvfronniental test’ =3e = 
showed that the Master camera displayed a fog pattern from ; 
corona discharge during the start-up frames. No indication 

was present of a tendency to produce corona discharge cone cesses Soe og 
tinuously. The Slave camera did not fog the film during starters wae By ee 
up. Both cameras were considered acceptable for flight. ~~ ***” i i 





Stellar Index Camera Performance 








TA Spee 


The test instrumentation indicated proper " electro- mechanical pteeae 
operation of the S/I cameras throughout the test. Examination oe 
of the film metered during the test showed that both cameras fee 


met the acceptance criteria for corona discharge fogging hence 
both cameras were accepted for flight. 


Ciock Performance Cae. 


The clock system operation appeared satisfactory. IRIG"C" _ 
was utilized as a standard. There were two time segments for ~ 


“ 
a 

~ 

a iad 








B. 





the entire TASC test due to a power tise on Orbit 4 4. 
A 38-millisecond offset occurred between Orbit 8 and Orbit 3, 
' and a 79 millisecond offset between Orbit 4 and Orbit 16. + ES ge cs 


7. Instrumentation Performance 


All instrumentation monitors indicated proper operation, with 

the exception of the Channel 13, Points 45, 51, and 56. These 

points are the minus 28 TLM buss voltage monitor, minug 26 et 9 
volt TLM calibrate for the Master camera, and minus 28 volt eniite » » eg 
TLM calibrate for the Slave camera. During Orbit 16, these 
monitors increased approximately 1/2 volts, indicating that the 
minus 28 voltage had decreased approximately 1 volt. A 
Theodolite and Resolution Run was conducted at A/P after. the - es 
TASC test and this anomaly was not present indicating a test eaten ey 
power supply problem. Good correlation was available i 

the film footage pots of both instruments and the corresponding 

cycle counters. The recovery sequence for the ''B" bucket was 

satisfactory. 
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RESOLUTION TEST 


The dynamic resolution test of the J-07 payload system was performed 
at the A/P facility on 24 April 1964. Each panoramic camera photo- * ~ 
graphed high and low contrast resolution targets. ° The resulting. ‘Ou rag a 
focus resolution data is shown in Figure 3-3 for the Master camera and 

in Figure 3-4 for the Slave camera. 









LIGHT LEAK TEST . 


The examination of the film threaded in the J-07 system during the light 
leak test determined that no film fogging was present. The light tight 
integrity of the system was considered acceptable for flight. 
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SECTION 4 


FLIGHT OPERATIONS 


A. INSTRUMENTATION AND COMMAND PERFORMANCE 


The instrumentation and command 1erformance was Satisfactory. 
During the acquisition on Orbit 8 the V'H programmer Start monitor indicated 
that only 11 of the 12 stored prograr mer start commands had been executed. 
This could have resulted in ‘he programm:r starting 50 seconds later than - 
nominal. However. all 12 of the stored commands were programmed prior 
to telemetry acquisition preventing setermination of the actual programmer 
start time. This anomaly did not re-occur on any other pass monitored 
during the flight. On Orbit 24 the nundreds digit cycle counter for the Master 
camera gave an incorrect reading of 8.5 instead of 9. The point was reading 
correctly on all otner passes. 


The film footage pots un beth missieas .ndicvated less film consumption 
than the cvcle counters. This anomaly nas becn attributed to loading oi 
these monitors by the low imprdance of tne ‘upe recorder used for recording 
on orbit data. This loading is being compensated for in the calibration of 
future systems. 


On Orbit 49 over th Trecking station the instrument system was 
started and ran for three cavles. as a vesalt of the sequence of commande 
issued. At acquisition the instrument sv<=ten, was in intermix OFF ares 
Program 2. Approximately 75 seconds .fter the programmed OM tree os 
Program 2, the system was commanded to Program 10. Fhere was no 
operation on Progr:m 10 on this p.ss. Therefore, no OF F command was 
programmed until the redundant OF F -ommand 825 seconds after the 
Program 2ON time. This left the instrument systems in an enabled condition, 
but in intermix OFF. After commanding from Program 2 to Program 10 
command 12 (intecm:x select) was issued 5 times. During this commer tony 
the intermix selector stepped through three ON positions and ended up in an 
OFF position. The instrument system received an operate signal through 
the intermix selector each time tne selector was stepped through an ON 
position resulting in the three-cycle operation. Had the intermix selector 
been left in an ON position, the instrument system would have run for 
approximately 800 seconds. This situation can only occur on passes where 
commanding occurs during programmed instrument operations. To prevent 
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the recurrence of this type of inadvertent operation, addiiionai commana 
restrictions are being piaced on passes with programmed instrument 
operations within the range of a tracking station. 


B. THERMAL ENVIRONMENT 


A tabuiation of the reai-tini temperatures recorded ai n A 


Tracking Station are presenicd in Tabies 4-1] and 4-2. These temperatures 
nave been corrected for seif-heating. 


C. CLOCK PERFORMANCE 


The clocx system operat.on was Satisfactory. During the fignt a c.oca 
system time correlation was mude using tne system time iransmiited via 
microwave trom. Tracking Stativen toSTC. This correiation 
waS intermittently running iast and siow. Anasog recoras 
irom racking Station tapes were used and a better correiation 
Was obtained. igure 4-1 is a piot Snowing ine oifset noted in boih sets o7 
data. The system time at STC had a Giiferent format than the system iime 
recorded on the telemetry tapes and varieu as much as 250 miliiseconas. 
This problem has been discussed with the program office for correction on 
future flights. 
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D. PANORAMIC CAMERA PERFORMANCE 


Panoramic camera electro/mechanical operation was normai through- 
Out both phases of the mission. Camera operation was monitored on 8 
nignt-time engineering operations, 4 on each pnase of the mission. On page 
19 is a tabulation of the cycle period data showing the nominal and actuai 
cycie periods and the percent deviation. 
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Figure 4-1 
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ORBIT TIME : UP RAMP NOMINAL ACTUAL % ERROR sentar es hs 
8 850 3.750 3.745 +0.13 3. 80 1.33 
24 915 * 5. 961 5.895 +1.11 6. 030 -1.15 

40 975 5.368 | 5.37. aie! 04. 7.5.43 eat dt 35. ae 
36 1025 5. 111 - §, 075 +0. 1 5.145 | eer je 
71 1080 4.87 4. 86 +0.2 4.925  -1.12 
87 1149 4.547 4.568 -0. 46 4.633 -1.9 

103 1200 4.342 4.34 $0.05 = (4.40 °°: -1233: ae 
119 1290 4 022 4.12 -2.44 4.18 -3.94 


No dynamic camera s.<tem prob.ems were evident in the telemetry 


data 
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E. STEILLAR-INDEX CAMFRA PERFORMANCE 





with no cnomalies evident. A total of 392 frames were metered.’ 


A total of 428 frames were metered during Mission 1007-2. Stellar-. 


Index operation was normal on all engineer ans pasees. 
rt fae ed Rae as na 











A. MISSION 1007-1 RECOVERY SYSTEM | ee 


SRV 634 was received ai A/P 15 july 1963, wetness in at 150 pounds. ; 
Normal disassemb.y was comp.eted prior to Al P modifications. After. 22-.osag 
modifications.and E.O.- incorporations;-testing-was. completed: for. SR $ sah ede 
integration to the J-07 system. 






Th e fo..owing items are noteworthy of being above the normal testing : 
required and the rework/mods cibioas thus effecting. additional A/P~ . 2 
effort in rework and acceptance testing... ee RE USELESS SS see See: sige Tae: 





1. 2 October i963: the TM :vav fuiled by not presenting ™ infor- 
mation. It was rep.oced wit a new solid state type. 


2 June 1ud4: the buiter valve leased during SRV testing. The. 
area round it was primed and potted. which stopped, jeaks~. cians a 


? 
i « 





3. Jeennicu: Directive modifications not done at G.E. were 

yerformed at A/P. - 

mek ed 

4. Cassette torque and motor’ calibrations pbqaired” at ditt 
removais, inmstaliations, and retest. 





Puyloag System J-07 went througn two TASC tests. This 
involved additional SRV TASC preps and:post FASC testing 


and retrievals. 


qt 







On 6 May 1964, ali A/P teste per procedures J13xxxx, installations, 
: 018, alignments, unc cleanups were completed. SRV 634 was 
snippea to VAFB.on 13 May 1964. 


VAFS pre-pad installations and testing functions were completed on 28° z 
Nay 1964. Tne Mission 1007, Vehicle 1609, SRV oun pee run was com-. = 


=~ 


p.eitec successfully on 30 May 1964. en Ha we eed Rane 








net 
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After the pdd run additionai iiignt preparations were compictea on 
17 June 1964. The entire J-07 payioad ieft for the .aunch pac #1, PALC 


s fy 


on 17 June 1964. Launch occurred on it June lvb-. 


A successful air catch of the first cupsuie was made on Orbit 65 on 
23 June 1964. T and wrap secuence occurred during te.emcetry 
acquisition at the 
camera operation and transicer to the second recovery system was normal. 
The impact point wus within the predictable tolerance. Ail re-eniry events 
were within tolerance and appeareu tormai. TF ouowing is a tabuiation o7 
the re-entry sequence Of events ang ever. time: 







racking Siation. Telemetry Guta indicated ine 


FIRST RECOVERY SEWULNCE OF EVENTS 


Deita Time 


Event Svstem Time Actual Noming. 
*- Sin 00540. 6 
* Retro U5948.6 8. 00 rors es = 680 
* De-Spin 06539. 10.4 10.75 - .5% 
* T/C Separation 06562.6 3.4 Lo? 549 
* Voit Mon. Closed 06633. 0 70. 4 96.0 - 406 
"G" Switch Open 07070, 97 - - 
Parachute Cover Off O7105.4- .1 34.47 21 34.0 -1.3 


* Reportea via TWAS (No telemetry data available) 
hence Actual values are approximate. 


SRV 634 was transported by air from Hawaii and arrived at A/P 0743, 
2+ June 1964 for film retrieval. It weighed in at i77.0 pounds. Retrieval 
operations proceeded normaliy. Weight of the recovered casseite #1 plus 
iiim was 71.7 pounds. Weight of the cassette #2 pius fiim was 72.6 pounds. 
The cassettes, with film, were pacxaged for shipment and turned over to 
A/P security. 


Tne condition of the recovered capsuie was satisfactory with damage 
iimited to normal paint blistering. Figures 5-1, 5-2, and 5-3 are diagrams 


i 
a ; boca 











~™ 


1 sa ee Se ae PP ta 
%, : Se oc ea ee, 


rr 


oy, oat yt 
nat ee ot ie or 
: > 


ees Py 
re - 
: i yee _ 
> + th fe, | = Page = 
agin Beg a: S ’ 
nue RBS ae * 
een Sp rae 


| Sea © ne 7 . : . oy ae as » 
Sage en i ae. 
ee ee ee ae te 
é bias add so eee SE ee 
Been te es Le ae eee 
. + Poe 
a ; ne ee 
bl od ? 


9 


TEMP-PLATE KEY °F 

A = 110-120- 130-140 

1 * 1530 160-170- (80 

2 - 190-200 210 220 

8- 230 260-280-260 LOOKING ‘FORWARD 

4- 210 280: 290-300 USE OF TREMP PLATES 

5. 310-320 330 340 ON PARACHUTE SHROUOS 

@- 350. %0-310 380 bee he 

T+ 390-410. 43§- 480 : : oS 

8 - 400-/G0-800-9F0 ae 

9-3oo.980- 400-480 OWVOICRTOR TUNES BLACK 
TEMP REACHED OM EXCER OED 
IWOIC AP EDO 4EVE4, 


t 
of . : Pew A ad ; ea ve Bare : : , ‘ ‘ “ . pet a 
J re yt ap ace *! Balt ee me es a : i ibe: 
At eee it fas ‘ «Eile af. tat oF eo 
aglaw Pee ak Ora whey Legal ahs Sd Be ANG a ee Ase RO irs 


Figure 5-1 
22 


mee Creer 
a et aichece SAR BEgn@ H.-C; 


aoe, 


‘ 
he n 
soll 2 





7 
A am te, rate: 





A - 110-120-130-140 
§ © 190 160-170-180 





a ees LOOKING FORWARD é 
4+ 210 280-290-300 . : 
®- 3810-320 330 340 LOCATE O IWSIOE Some 
@- 380 360-310 360 ON NOSE Wath ; 


F- 390 410- 435-450 

&- 100-130-200 -250 

9 - 300. 3950-400-4450 | COINOIE ATOR THIPNED BLACK 
TEMP RPEACHEO O@ EXCEEOEO 
INOIC RATES LEVEL 


Figure 5-2 


23 


ee CFT 


‘@ 








Pa “age eo a ee 





LOOKING AFT 


VEHICLE 
(USE OF TEMP-PLATES) 


ENP PLATE KEY "F ONOICG TOM TURNED ELACKH 3 
A~H10-120-130-140 TEMP BPERCMEO 08 axCtenee “ 
1~150-1@0- 170°180 INO/CA FO LEVEL aaa th 
2-190-200-210-220 a 

3-230 -240- 250-260 : | cae. 
4-270: 280-240-300 - pe 
S- 310-320-330-340 is | ‘rs 
6 ~- 350-360-370-380 ; _ Page 
7= 290-410: 435-450 uo 
8-00-90 200-280 a 


A al 

2 : 
sit Rage 
ae te. oO e 





4 


Figure 5-3 "| et 
24 ‘ PT. 


ey 
% 
ae 
hae 
be 
x a ee) ACen a 
at 2A atest 








showing the iseation and re- -entry cemperatifen encountered d by ‘sean: plates 
attached to the capsule. SRV Post flight testing was per A/P procedure #5110,. 

The beacon, recovery programmer,. and telemetry ‘were with specificatic ote ei 3 
Various components of this SRV could possibly be used for flight again.” How! ied 
ever, this will be at the direction of the CUStOMee: 


B. MISSION 1007-2 RECOVERY SYSTEM 





SRV 633 was received at A/P 3 July 1963, weighing in at 144 pounds’ 
Normal disassembly was completed prior to A/P modifications. After 
modifications and E.O. incorporations, testing was completed for SRV 
633 integration to the J-07 system. 
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ma 


The following items are noteworthy of being above the normal testing ° os ee 
required and the rework/mods required, thus effecting additional A/P effort’ - 
in rework and acceptance testing. | 


1. 5 December 1963: the cassettes were removed for installation ae 
into Payload System M-26, requiring additional ecmoval, install- eee 
ation and testing. a ER ae 






' 2. 7 February 1964: the TM tray failed by not presenting TM emer 
mation. It wag replaced with a new solid state type. 





3. 19 February 1964: the S/I cassette rachet and pawl were in- 2 i oa en e = 
operative. The entire S/I cassette assembly was replaced. : $ 


4. Technical Directive modifications not done at G. E.. were perfc ed ag cas 
at A/P. oe ade. Fare” 3 sea h e 





9. Cassette torque and motor calibrations required additional removals. | 4 ‘eugene 





installations, and retest. ie ~* 

6. Payload System J-07 went through two TASC tests. This involved a 
additional SRV TASC preps and post TASC testing and retrievals. ~~ =” :- 

On 6 May 1964, all A/P testing per procedures J13xxxx, installations, . 
modificiations, alignments, and cleanups were completed. SRV 633 was os 
shipped to VAFB on 13 May 1964. | oF 
a |Y MERAY seg 


88 : 
ernns: 





VAFB pre-pad installations and testing functions were completed ox, oo 
28 May 1964. The Mission 1007, SRV Systems Bes run was ‘completed 
successfully on 30 oe meteics 





en oe Cotten Seen: vas aie 
" After the pad run, additional flight preparations were pens on 
17 June 1964. The entire J-07 payload left for the launch pee ca June ita 
Launch occurred on 19 June 1964. 


A successful air catch recovery of the second capsule was made on 
Orbit 128 on 27 June 1964. Impact was within tolerance and all recovery < eR sa9h 
events were normal. Following is a tabulation of the re-entry sequence 
of events. 








Delta Time 
Event System Time Actual . , a Nom minal . 
a ; ae MELEE OT, ted 
Transfer 4406.9 © Pe ee = 
Elect. Disconnect 4407. 89 . 99 -9+ .43 
* Separation 4408.97). 2.00 2.07.25 
** Spin 4411.26 — 
Retro "$418.79 2 2 
_De-spin 4429.55 
T/C Separation 4431.03 
Volt Mon. Closed. 4507.22 
Volt Mon. Open - 
"G" Switch Open | 5011.04 
Parachute Cover Off 5044.75 
_ Drogue Chute Deployed 9045. 39 
Drogue Chute Release 9055. 68 
Main Chute Deployed 5056. 87 
Main Chute Disreefed 5060. 88 
* - From Transfer ae 
** - From Elect. Disconnect ie 
Spin Rate 68.4RPM | | oro gees oh 
Despin Rate ' 10.3 RPM ne 
Retro Velocity 875 + 10 Ft/Sec. | Ce se Ry LE 889 
a. 2 | = 
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SRV 633 was transported by air from Hawaii and arrived at A/ Pp 0525, 

28 June 1964 for film retrieval. It weighed in at 183 pounds. Retrieval 

operations proceeded normally.. Weight ' of the Fecovered cassette #1... -.. > BE tang 

plus film was 76.5 pounds. Weight of the cassette #2 plus film was 75. 25. i : 


pounds. The cassettes, with film, were packaged for shipment and turned 
over to A/P security. 





SRV Post flight testing was per A/P procedure #5110. The beacon, 
recovery programmer, and telemetry were within specification. Figures eee. 
5-4 to 5-6 present the temperature encountered during - recovery. Various — ena 
components of this SRV could possible be used for flight again. However, 
this will be at the direction of the customer. | 
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MASTER ae aN CAMERA a ae ae 


A. COMPONENT ASSIGNMENT 


Component ¢ Serial Number 





Main Camera a RI gg So 
Main Camera Lens 1212435 
Supply Horizon Camera ) 130B 
Supply Horizon Camera Lens _ ; f14a81 
Take-up Horizon Camera | = “Sg p9090A 
Take-up Horizon Camera Lens (812277 
Supply Cassette S/C-9 


> 


B. CAMERA DATA AND FLIGHT SETTINGS | 
‘Main Camera: | 
Lens ae 60% 24" £/3.5 ee 
Slit Width i 0. 250" 





Filter Type Wratten 25 
Film Type a a Besta Typed en 





Supply (Port) Horizon Camera: 
Lens . 55 mm f/6.8 . 
Aperture Setting £/6.8 é er ae 





Exposure Time 1/100 second 
Filter Type Wratten 25 





«Mo 94 By * 





Take-up (Starboard Horizon ae 








bens es Ee Sm £768. 8 2 EY 

Aperture Setting | [/8.0 i. : ve | 
Exposure Time | 1100 second oe 
Filter Type | Wratten 25 | - A ce 
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C. POST FLIGHT PERFORMANCE eUacaation 


The photographic quality of the Master camera film was very good 
throughout both missions. A smali soft spot, approximately 1" square, ee 
was present on the data block edge at the supply end of al) frames ae " 
pass D38. This soft area disappeared after the cut and wrap sequence and 
was not present during the second mission. 





The information content of the photography was excellent. The photo 
interpreters felt that the Master camera photography was essentially equal» 
to the Aft camera.. They did comment about, the loss of some information 2¢4 
in shadow areas. The cause of the problem is attributed to underprocegs , 
resulting from both the use of excessive Intermediate processing rather 
than Full and the apparent lack of processing control. This subject is 
discussed in detail in Section 9 of this report. ars 












There were no significant component malfunctions dunng both minsiong” dade at 
One data block lamp became inoperative during pass D56 however it was a 
high order bit, 1048 seconds, hence no data reduction prepiem was encounter 6c. 
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A. COMPONENT ASSIGNMENT : | . 
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SECTION 7 


Component Serial Number | 
Main Camera. an ee oS) GeeGeS, 2 oe” hw Bae. 
Main Camera Lens 1172435 





Supply Horizon Camera 134B 
Supply Horizon Camera Lens 812283 


& 
4 
“o-cahabl ek: 


Take-up Horizon Camera “134A 
Take-up Horizon Camera Lens 812287 
Supply Cassette S/C -9 


CAMERA DATA AND FLIGHT SETTINGS |. seyc0o2 gh anaes 

Main Camera: = - 
Lens 24" £/3.5 | oe 
Filter Type ; ee a RRS Fs 





Film Type Eastman Type 4404 
Supply (Starboard) Horizon Camera: tag oS parece 
Lens 55 mm [f/6.8 





Aperture Setting {/8.0 
Exposure Time 1/100 second 
Filter Type Wratten 25 


Take-up (Port) Horizon Camera: ce 
Lens | 65mm f/6.8 © -.. ==> ae 
Aperture Setting {/6.8 a 7 
Exposure Time 1/100 second 
Filter Type Wratten 25 
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C. POST FLIGHT PERFORMANCE EVALUATION - 


. The photographic quality and information, content; of the Slave: Ca mera: oe sad 
photography was essentially equal to the Master camera. There were no 
areas of soft focus observed in the Slave camera formats. The loss of 
information in shadow areas was similar to the Master camera and is es 
attributed to the same processing problems discussed in Sections 6 and oe 
9. 
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There were no equipment malfucntions or anomalies noted during 
both missions. 
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The exposure parameters of the panoramic cameras were varied from 
normal to ascertain the affect of a red filter on orbital photography. The 
FWD camera contaimed a Wratten 25 filter and operated with a 0. 250 inch 
wide slit while the AFT camera carried the usual Wratten 21 filter and ee sae 
0. 200 inch wide slit. The wider slit was used in the FWD camera to <#-" = so», 49 
partially compensate for the filter factor variation between the two filters. | 


Missions flown near the winter solstice are normally launched during 
the early afternoon from Vandenberg AFB. Evaluation of acquired photo- 
graphs has shown that the AFT camera consistently produces superior. . 
photography with greater information content. Analysis of the operating 
parameters showed that a major difference in exposure conditions of the 
panoramic cameras resulted from the fact that the satellite during 
descending photography was pointed at or near the sub-solar point. This 
results inthe FWD camera looking toward the sub-solar point while, the : 
AFT camera looks away from the sub-solar point because of. the is. ti-eany a 
of each camera subsystem. It was therefore postulated that the greater ~~~” ° 
reflectance from the surface of the earth's haze layer and the internal 
reflectance within the haze layer was reducing the target contrast as 
presented to the FWD camera to a greater degree than to the AFT camera, _ 
It was considered possible to reduce the degraded FWD camera imagery-:-3:" 
by installing a red filter which would increase the observed target contrast. 
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An experiment was proposed by A/F to install a Wratten 25 filter on ae 
a flight near the summer solstice when the sub- solar point was to the side 2... 7 gy 
of the satellite and essentially common to both cameras. The purpose of Gy 
the experiment was: 1) to assure that a Wratten 25 filter would not reduce 
photographic information content; and 2) to ascertain the degree of contrast 
reduction observed at the format ends of each camera that look toward the 
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sub-solar point. = i 

E wd 

The results of the experiment were evaluated by an Ad Hoc group on - 4 

12-13 October 1964. A summary of the conclusions reached by the group . Sie 
are: a8. & ae? 


oe be, 
igthy 


1. The Wratten 25 filter had no significant affect on the photography. 
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2. Examples of improved contrast were noted near the frame 
ends looking reer the ce point. ee 
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The group seemed that a Wratten 25 filter be installed ona 
flight during November or December aaoe with more complete exposure 
compensation. 


The illumination conditions during the mission were relatively constant 
as the flight was during the summer solstice.” The frequency distribution. “Sai. 
of solar elevation and solar azimuth angles experienced during the flight 
are shown in Figures 8-1 to 8-4. The values of solar azimuth consider the 
heading of the payload as 0° with plus values clockwise and negative values 
counterclockwise. 





The nominal exposure times, as a function of latitude, are Been ioe 
each panoramic camera for passes D-01, D-63 and D-127 in Figures 8-5 
to 8-10. 


Photography over the ZI was limited to a very few frames during 
pass D-02. This small sample was insufficient to determine any realistic: 
variation in exposure time as derived from the binary data block time word 
and the 200 cycles time marks as well as scan rate variations. 






The actual and predicted levels of processing used on the mission original 








negative are tabulated below. All values are in percent. “°° "> © ee * : ES ar 
Mission Camera Primary Intermediate Full 
1007-1 FwD Predicted 0 | . 8.) us... 
Actual 1 ~ 20 -_— 
1007-1 AFT Predicted 0 100 0 
Actual 10 42 48 
1007-2 FWD Predicted 0 25 1§ 28 
Actuai 3 28  % 69 
1007-2. AFT Predicted 0 100 9°. eS 
Actual 19 41 40,.—i‘i‘t 
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The variation in the predicted processing levels and the actual processing _ 
is, in general, consistent with the variation noted in recent missions. The 


; xs trendo ase higher levels of processing on AFT camera is of particulat.” “g..35.¢°-: 


interest. It is indicative of a lower general level of illumination reaching the 
AFT camera. Further analysis is being conducted to ascertain whether the 
FWD camera is consistently receiving more illumination because of reflec- 
tion from the haze layer or because of the 15° camera tilt. Consideration 
will be given to varying the exposure parameters of the panoramic cameras 


to normalize the density range of the resulting photography. ee eee 


es | 


n 
. - a 4 
a a oa Uae me Be eg 
‘aoF ses te of ee gk S ~ Fae 
; oo os 





* 
> 
a 
+t 


ae 
% 

; 

» 








‘ SECTION 9° a see a 
DIFFUSE DENSITY MEASUREMENTS * sare aa 









Tables 9-1 and 9-2 list mission data suipplied by AFSPPL:: This data:-2grex 


includes the visual Reciprocal Edge Spread (RES) values, the area on the : 
format in which the value was obtained and the general characteristics of : 
the edge as shown on the data key page. The densitometric measurements 2 8 
of the base plus fog,. minimum and maximum terrain densities and the 5 
maximum cloud densities are also listed with other generat data such as y 


solar elevation, latitude and overlap. Pa Erker 1G en ree ae ee say oS ge ee oe i 





The columns are arranged in the following order: 












COLUMN | ; sete, 
NUMBER HEADING | | . DATA ss sae 
1 - | Ascending or Descending pase. _— 

2-4 Pas Nbr Pass Number 

5 - FWD or AFT camera 

6-8 - Frm Nbr Frame Number: ! s 

9-17 Area 1 RES RES data in area 1. 

9-11 | _ Www With flight RES value 

12-14 _ AAA Across flight RES value sf: : 

15 S Subject - see key _ Z 

16 T Terrain - see key ; “4 sets 
17 Q Qualitiéca “sed key? eee nee & 
18-26 Area 2 RES’ RES data in area 2 

27-35 Area 3 RES’ RES data in area 3 

36-44 Area 4 RES RES data in area 4 

45-53 Area5 RES’ RES data in area § ed 

54-56 D min Terrain minimum density ms 

57-59 D max Terrain maximum density — A pate “3 
60-62 D BtF Base plus fog density = . © 
63-65 LIM max Cloud maximum density i 
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COLUMN 


NUMBER ‘ 7 HEADING 
66-68 ee ode par: 

68 | 2 

69-71 Soccias 
13-74 ; bats 
15-76 | : a 


The data key for the listings of the "Subject", "Terrain" and "Qualifiers" 


is shown below. 


I SUBJECT 
Buildings 
Roads, runways 


1 
2 
3. Tanks, A/C. other man-made 
4 


Non- cultural 
0 TERRAIN 
1. Flat 
2. Hilly 
3. Mountains 
4. Flat and snow 
5. Hilly and snow 
6. Mountains and snow 


Ul EDGE QUALIFIERS 
Clear 

Snow 

Hazy 

Shadow 

Snow and Haze 
Snow and Shadow 
Haze and Shadow 


on Ff OO Re Ww NH Oe 


Snow, Haze and Shadow 


© Latitude: 2.0 oo 


-: Percent averlap > - 0. 23 


. . ht 
a at a 
id 
e 7 
£ . s wig te 
: + 





Q= North, 1 = South 


Solar Elevation 
Percent cloud cover b 
; ag 





oi ah. es eet 





4 
4 
ish 

















PAS FRMAREAL A 


OCO1FO05 
CCOLFOLO 
CCO2FOC06 
DOO2ZFO1L6 
CCOZFO26 
CCC2FO036 


CCOZFC4S6 . 


OCOLFO56 
DOO6FOOS 
CCO6FCIS 
CCO6FO25 
CCC6FC35 


oF toh 


COO6F 945963055422 


CCO6FCS5S 
CCO6F065 
COO6FGT75 
DCO6FO85 
CCC6FO9S5S 
COC6F1LO5 
COG6FLLS5 


CCO6F120070062421 


CCOTFCOS 
CCOTFOLS 
DCO7TFC2S5 
LCO?FC35 
CCO7FO4S5 
DCOTFC55 
DOOTFO65 
OCOTFCTS 
CCOTFCES 
COCTFCIS 
COOT7F1LIS 
COOTFLLS 


072082111 


063078111 


CCC7F125C051053412 


CCOTF135 
CCcC7F145 
CCCTFLS5 
UCOTF165 
COO7TF175 
LOC7F1i33 
ACO8F996 
CCO9FOL3 
CCO9F C23 
CCOSFC33 
CCO9FO043 
CCO9FCS3 
CCO9FOG63 
CCOS9FO70 
CCO9FO8O 
CCC9FCSIO 


94099411 







i iets | : waa) 
RESAREAZ RESAREAS | RESAREAS Ri RESARE 


€99104411 


C9910441)1 
C94G690111 


c9c090411 


C65070422 
C85090121 


C85075211 


O78C72111 


C67563421 


C67972412 


C82078431 


C85975431 
C75072431 


C85978111 


‘a. ao 


or 8 - “Aa . =. : * . 
rei Beery ae 


94313301 


043190019222530+ 4% 


- 0531150342183 





 918212516e64i00¢ 
' 0182105004451 00¢ 


| 038191012208 7000396 ed 


034205016210680+38 

646 184018209660+39000¢ 
046206018194650#40 -- 
0541960181886304+41000¢ 
042101023223540#44040¢ 






034187018224510448C 
C66122012202490+445 

044 1260132224404+46075¢ 
C38138013214420446 | 
647130013208410#460)5¢ 


_., 073152012210390446. sa 
0341700142083704450 


C37156019214360+45 
C41128019219340+45040f£ 
C35112019228320465 
C420780192283204+45085¢ 
047112018232560+43060* 
0661120182335 238 se 
0581340182285" 
046138019226520443 * 
C50116019230500443040C 
ose seclssznneneneg 
rete ye ry STORRA 
2264 


pa ibeoiacocesarsaosee 
038213014215420+44 
049115013228410+44C60L 











980112014211380+4406C 
045174014205360444 »:# 
032211014194350+4500 
030204014000330845' °° 
033209013206310+45010¢ 
031101014220300045 . 3s 
042 110013220290+4501 
O10 - 401=7 6: EI 


078072112061 106012216600+4109 


c900c8s5s5111 
C€85082111 
c90C694111 
C72075111 
a 
Table 9-1. 
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057117016212590+42. | Be 
048110018 > - §7044202 
048129018204550443 4 
041124018 540#6301 
042140018 520443. |; 
045129018190510+4402 
037117018203490444 =F 
048093018205480*4500! é 











NBR NORMYWAAAS TOMMAAASTOWMWAAAS TCMAMAAASTOMMWAAAS TQHINAAXESFRAXLATELECLD 


CCO9F100 


OOOSF110 © 


DOOSF120 


bo20F005090082411 


CG20r015 
CO20FC25 
CC2CFO35 
cO20F 045 
CO2cFC5L 
CC21F005 
CG21FC15 
CO2ZLFC25 
CC21LFC35 
CO2Z21FC45 
PO21LFCSS 
COZ1LFO65 
CO2ZLFCTS 
CCo21FC85 
CO2Z1LFO95 
DC21F105 
CC21F115 
OC21F125 
OG22F005 
COC22F015 
CC22F625 
CC22FC31 
DC22FC42 
CO22F052 
 OC22F062 
Cl22FC068 
CV2SFCU5 
CO23°615 
CO23F025 
oC23FC35 
COZ3FC47 
CC23rc5s? 
Co23rcv67? 
COc3FCT7 
CC237-C87 
Co23rco7 
CC23F107 
CO23F1L1L7 
CO2Z3F127 
CC23F137 
AC2Z4FC04 
DC24FS05 
CO24FOL5 
CO24FC25 
CGO24FO035 
CO24FC45 


059174018 460445 
ibe aeram arene acy 


ome er eg na OB. 4306466. -25 
oo 039197020 540444000. 

030131019164530+45 
CseCSB21li ee 027062018 S1C+4S0CC 


027104018 490445 | 

094090111043 1220181964804+46015 
041103018211470446 

 04609201922053044 

042132017228520445 

C94104111 043117017230500+45020 
042160017230490+46 

C94085411 049158017226470446030 
ie i -- 0401120182124604+46 

c72072411 ©... 044184018225440446020 

rk 056190017222420448  * 

C94104411 03614601722641044606C 
054138017190390446 

C90099411 C741530171963804+47030 
066174016000360447 

C94C9O11L 069158017060350+47000 

085072112... 5 05213201 9206580443029 
052109018214570444 

067072112062119018222550+44095 

0202225404+45100 

C78078431 2s cas saoiszzesiogas 


€63C67412 0 we! 


085198019226410¢ 
72678433 086 18502022839044666: 
063220020226380447 
120138020224580+43 
075067111 €51131019223570+44085 
2 ou  05414002022885 
078078111 054159019224530#4509 
0192205004+46100 
061067422 070174019229420446060 
076.174019226460446 
C€67067431 046 1940192144504+46001 
061162019213430#46 
072072431 038180019215420+47003 
038132016221400+47:--3 
678072431 638212013224380#47025 
054210013213370#47 -. 
085085431 036211013225350#4 7068 
. O17 Gll- 7° 
. 045109020220660440 ° 
059065422 ©621120202116504+41675 
C64088020214630441 = « 
078078122 C62 1060202206204+4209¢ 
042122020210600+42 


erenrt 





PAS | FRMAREALSR 


oer BRS BOAT ee ‘ 





AREAS ramen tame ees we, 





D BLM SUN : 
SS iae * sy 


NBR NORWWHAAAS TONKWAAASTGRWWAAAS TCWWAAASTOWNWAAAS TOMINMAXB +FMAXLATELECL: 


0024FC55 
CC24F065 
CO24F075 
DC24F085 
‘PO24F095 
DC24F105 
CC24F109 
(6245119 
CO24F129 
DC24F139 
COZ4F149 
CC25FCO05 
CO25FCL5 
CO25F025 
CC25FS35 
CO25FC45 
COZ5FC51 
CO36FO00S 
CC36FOLS 
CO36F025 


CC36FC41072067411 


CC36F051 
CO36F9061 
CC36FCT. 
SC26FC381 
CC36FC9L 
CC36FIOL 
DC36F1190 
CO37FCOS 
CO37FoS 

CC37FC19 
CC37TEC29 
DO37F039 
CC37F 049 
CO37FC59 
CC37rcé69 
CO37rC79 
CO3B7FC31L 
CO37FC9L 
CC37F1O1 
CC37F1LL 
CO37F1i2 
CO3TF122 
COZ7TFL32 


Co3s7F1l42 © 


CC37F 152 
CCO37Fi60 


CC3S3FCOS075067412 


CC323FC15 


CO38FC25078067411 


104099111 ... 
C78O75111 


C6é7c00212 


¢78C85111 


070067212 


C€94094111 


C94C90111 


C85090413 


C78C85423 


c90085112 


C94090111 


Ce2c72ill 
C67C72412 


C7T2C072412 


C78C72411 


C75072411 


32 


672078411 


067065412 


ernnrt 


037103020122580+42600: 
035 166020160570+43 © 


-041140020000559+, 


036 1370212215404 
049 133021226520444C15- 
023216510445  — 


072000212104155021220500+45070« 


06 7072212090156015219%4044%70. 


093158021222480#45 
102164020218470+46060( 
019181450+ 





C52 119018222550+44C10i 
043136018224540445 
049 140026222520445015¢ 
C53 148020227500+445 
D297 hob 020 ze 520840071 
043196018 740#35000t 
C42 16402018C730437 
C33188020 710438000( 
652 154020224520446090° 
pes aabsaee fone 


0521360202274 9004200 


Osi lalozos2ge7Oeey 
040095020228450+47060: 
C39102020225440447 -: 


01521242044805, 
- 014206416 
918198540 






067072112058076015200530¢46095. 


a 054152018 0004800%% 


032100018212510+46 | 
038098019208500+46010¢ 







046160019217460+47020: 
070146019226450+47 
068 1800202254304470401 

018226420+47100: 


070067112122174018226410447095 


084156018228400#47 “x 
101184018224360+47060' 
018202370+4710¢ 
1041560181963604+47 ~) 
102 146016200350+4706g 
085158018210330+48 - 
044140018200320+48035 
C42112018224300448 - 
040154016222290+48060 
056090020230580+44099 
C4610802023C570#45 
068122019232550+45C90 


- PAS FRMAREAL 






NBR DRWUUAAASTOMMVAAASTQNVNAAAS TEMAS TOMAMAASTOMLINATDCPRARLATELECLD 


0038F031 
CO38FO041 
CO38FO51 
CC38FO061 
DO38FQA71L 
Cc3erosl 
DC38FC92 
CC3SFLO1L 
OC38FI11 
CO38F121 
CO338F131 
CC38F141 
Cc32F1sti 
CC38F161 
CCZ8FiTl 
DCS8FL81 
CO38Frils9 
CO39FCQ5 
CO3S9FO1LS 
Cco39FC25 
CC39FC39 
ACGOFCO4 
O0C40FCO05 
CC4CFOL5 
CC4CFS25 
CO4CFC35 
CC40FC45 
CO4CFO55 
CC4cFCE5 
bO4GOrCT7S 
eC4CFC85 
CC40FC95 
COSOCFLOS 
CO4O0FiI1L5 
CO41LFCOS 
CC41+C15 
CC41iFC25 
CO41FC35 
DO41F O43 
CO49F 

CC52F005 
CCS2tci1s 
COS52F025 
CCS52FC35 
CO52FC45 
Ces2rces9s 
bCS52rc65 
CCS2FCTS 
O52FC85 
CO52F695 


C78085411 


"€78072411 


C75C78412 


C78C85411 


085078411 


oss50728111 


072072411 


C82090411 
685085411 


C72C75411 
c9es90111 


CS4990111 


85067111 


C85C82112z 


cs90g0lLIl 
C7E77EL1L1 


c85c85111 


C67C85412 


C78C85421 


078072423 





Sener 


eee 
Layo 


072075412 


eS 


a ate 


a nn 


*032114019222598; 


" 074132019230560446 


0%6170019227500#4701¢ 
033211020218480#47.. 
048 174019206460#470C5 
106 141019206450+47 
100158018210430447 
060 163013210420+470649 
072155012216400+47 
066162012218380+47080 
- 083212012220370+4 
€482130122223504+47045 
936204012225330447045 
068142012214320+47 
031152012216300+#47075 
0386940142222904+47 
074 104%018226270447099 
068 140019220260+447 
032 155019224580444019 
0321540182185704+45 
C36150019216550+45020 
054148019225540+46 
O17 41l- 8 


noe 









#43029 
pan iss0lezs2seq sea 
048 159020234560#44029 
050118018226550444 
050178018212530+45069 
038180019125520945- 
041185019000500e4 
042170020000490+46 ; 
044171020213470+46C65 
042147018220460447 | 








040128018222430448 s 
018224560+44108 
018236570+45100 
018223550+45100 

0891450182225304+45095 
018222520+46108 

eee: 
118214020209770+3403¢ 

O732Z11019217760435 * 

0831850 161967404360 

041174018224720437 ™ : 

034111018226700+38C1f 

062109018228590+44. 
052152018226580+4408C 

036C89018222570445 + 

0321140182245504+4502& 

054108018229540+46 | 


thaw 


hae MBE 





SUN 
ee eee 


NBR eenulieipianniaennea ee WAXBOPMANLATELECLD 












C052F105 C720Y22L1 031126018228520+46005- 
CO52F115 0481490182285004+47 | 
0C52F125 -~ 0786067211 _ | 023 068018225420747 048 
CC52F135 ae ee C36112018220470447 
COS5S2F145 672085211 032134018218460+4e010 
COS2F155 C30092018221440448 
CO52F165 c85090111 035140018219420#49020 
COS2F175 0391610182044104+49 — 
CC52F185 ar 018208390+5C015 
CC53F005 €85085211 2. fe: — 044115018224540446 
COS3FOL5 038112018132530t8F 
CO53F025 C94090111 045138018210510+4702¢ 
COS53F032 028100015208500+48_ 
CC53FC42 070072322 098182014221430+49090 
CC53F052 032128014200420#49 
COS3FO062 €90090311 04113501221240044907, 
COS3F072 042 155014214380449 + 
CC53FC82 €99C94431 077193018230370449090 
DO53FC92 648 166018226350+449 
CCS53F102 018216340+49106 
CC53F104 C82C85411 080150016210330+48C9E 
CC53F114 el eta 
CC53F134 “Otecice 
CO53F144 peace Te acini 
C653F-151094099411 072116017220250+48098 
C053F160 n. O20aassabeg tit 
CO54F005 Bee 02: 
CCS5S4FC06 Sbabeaiizonsisoocozesen 
CCS5S4FC1L6 oogoés1i2006is0020223550e Om 
CC54FC26 052692018226550+46098 
CC54FC36 050134019228540+447 . 
CCS4F046 0590634110621200 86226: | oy 
CO54FC56 062166019224480+48 
CO54FC66 053057411092172018192460448075 
COS4FCTS 0561350202264504#48 ~° 
COS4FC86 C78078421 028200015210430+48016 
CO54FC96 054164014216410#48 == 
PC54F106 7 - 014216400448 <% 
CO54F116 C700C72411 060152014208380+4800 
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The diffuse density measurements made by AFSPPL were computer 
sorted at A/P to permit analysis of the density ranges encountered at the 
three processing levels. A study of sorting techniques showed that no 
absolute method was available to a h nsity values as accuracy 
Processing History published ae rather low and 
processing transition phases are not accounted for. The sorting technique 
selected uses the base plus fog density values where measurements up to 
0.09 density are considered as having received Primary processing, 0.10 
to 0.17 as Intermediate and above 0.17 density as Ful}. The percentage : 
of original negative that was processed at each level, based on the computer ~ 
sort, is tabulated below with the predicted and reported processing per- 
centages. 


Mission Camera Primary Intermediate Full 
1007-1 FWD Predicted 0 5 95 
Reported 1 20 | 79 
Computed 0 25 75 
1007-1 AFT Predicted 0 100 Se oe ee 
Reported 10 42 48 
Computed 6 77 17 
1007-2 FWD Predicted o ., 25 75 . 
Reported 3 28 69 
Computed 0 26 74 ae 
1007-2 AFT Predicted 0 100 0 
Reported 19 41 40 
Computed 3 88 AS) 








The resulting percentage at each pro inp 4, foc the FWD camera 
approximates the values published _ oe the values 
for the AFT camera showed a gross mismatcn in the Intermediate and Full 


processing levels. Further analysis showed that the proper percentage 
ratios could be achieved with the AFT camera data when the base plus fog 
values above 0.14 were considered as receiving Full processing. The 
cause of this variation is not understood at this time however it may have 
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a bearing on the fact that the AFT camera receiy.d much greater Full 
processing than predicted. 


The tabulations of the density frequency distributions for Missions 
1007-1 and 1007-2 are shown in Tables 9-3 through 9-6. The graphical 
plots of density distribution are computer plotted in Figures 9-1 through 
9-42. Nofurther attempt has been made at this time to re-sort the 
density data to other values of base plus fog. 


Table 9-7 shows the distribution of minimum terrain densities that 6.0 wy 24 
fall within and outside of the desired 0. 4 to 0.9 density control range. 
It is noted that the values tend to have a greater percentage below the 0. 4 
density point than were observed from Mission 1006 where the bulk of the 
values outside of the desired control range were above 0.9 density. 
Approximately 85% of the values below 0. 4 density in Table 9-7 are within 
the 0.30 to 0. 39 density range. 


Analysis of the maximum terrain density values shows that 10% of the 
measurements exceeded the desired peak value of 1.90 density for each 
camera. The true meaning of the maximum terrain density values is 
questionable as it is considered that the terrain highlights are generally... 4. = 
man-made and therefore relatively small in the range of up to 100 feet in Oe Bee 
size such as the width of a runway. Diffuse density measurements are 
made with a 0.5 millimeter aperture in the densitometer which represents 
a circie on the ground of approximately 500 foot diameter. The reflectivity __ 
of the majority of terrain highlights, such as aircraft, is very high and 9 * *P..%>¢% 
approximates the reflectivity of clouds. In order to assure that these high- . 
lights are properly recorded on the original negative it appears that the 
maximum density of the clouds should be used as the maximum aero. 
control point. | anne 


It is pogemmended that a study be conducted to further evaluate the use 
of cloud density as the maximum density control point and that consideration 
be given to reducing the gamma, resulting from the present processing 
techniques, from approximately 2.2 to 1.5. 
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SECTION 10 8 ~ 


PERFORMANCE MEASUREMENTS 


The photography acquired by both cameras during Missions 1007-1 
and 1007-2 received a MIP rating of 85. A summary is tabulated below of 


the visual RES values reported by AFSPPL and the mic itometrj . 
MTF/AIM resolution values measured by AFSPPL and 
The microdensitometer slit width is shown for each MI AIM columf a8 eG 


various widths are used. 


« 


Visual AFSPPL AFSPPL EKCo 
Mission Camera RES 350 an 43 “4 3204 
1007-1 FWD 80 60 87 82 | . 
1007-1 AFT 86 «63 83 97 
1007-2 FWD 79 72 81 82 
1007-2 AFT 81 77 92 90 |... . 


The detailed measurement techniques. targets measured and 
MTF /AIM resolution values for each target is reported by AFSPPL and i Lae! 3 
t ore not duplicated in this report. It should be noted that ine RI: _ 
fs has been recomputed since the original publication how eS 

rrected values have not been distributed 

The correlation between the various groups of MTF/AIM resolution... - Rea 
values appears to be rather poor. It is still recommended that the ss 


measurement program be continued to attempt to attain techniques and 
equipment that will provide a true measure of the acquired ground resolutin. 
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SECTION 11 


a Sra 


OBSERVED DATA © : 


The photographic operations during Mission 1007-1 and 1007-2 were 
programmed over the denied area with the exception of the last few frames 
of pass DO2 covering St. Lawrence Island. This precluded the acquisition 
of the fixed and portable ground resolution targets hence no quantitative 
performance data is available. The absence of daylight engineering 
photography also made detailed performance evaluation at the contractors 


plant impossible. 


tw 


The detection and identification of automobiles and trucks was generally 
possible throughout the missions. All types of aircraft were identifiable 
and engine nacelles could be detected on most bomber and transport type 


aircraft. 


The most significant observation by the evaluation team was noted 
during pass D56. A group of bicycle riders could, by association, be = <7 "2 ns 
detected in front of a major university. . 


ap 
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SECTION 12 
MISSION 1007-1 STELLAR-INDEX CAMERA © 2 ostdnageet 


A. COMPONENT ASSIGNMENT 





Component Serial Number ae 
Index Reseau 43 
Stellar Reseau 43 
B. CAMERA DATA AND FLIGHT SETTINGS _ i a 
Stellar Camera: 
Lens 85 mm f/1.8 
Exposure Time . "se 2 geconds sex: Ae ag gs ae 
Filter Type None 
Film Type Eastman Type 4401 
Index Camera: ae 
Lens 38 mm f/4.5 
Exposure Time 1/500 second set Oe quan 
Filter Type | Wratten 21 2 
Film Type 7 Eastman Type 4400 2 


C. POST FLIGHT EVALUATION 


The camera Operated properly during the entire mission with no | 
observed equipment malfunctions. Two of the Stellar camera fiducials 
were bloomed but were still usabie for data Ledectfon. 


3 
- 

i; 

- 
a 
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- 
t 
t 
yt 
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Approximately 30% of the stellar format was obscured by baffle vignetting 
and flare. The magnitude of the flare was the lowest observed. 


Reh aR a ha A anche eS 


« @Earrr ae 





Minor fogging was observed in seven areas of the stellar film, each 
area comprised of six to seven frames. Analysis has showed that this 
fogging was caused by radiation when the payload passed through the . “=. “=. 
radioactive anomaly over South America. The fogged frames were in the 
film chute during the passage through the anomaly. Additional radiation 
protection has been added to the film chute. | 


The photography obtained from both the Stellar and Index cameras was 
execllent. Vehicle attitude and relative orientation data was derived | 


without difficulty. 
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SECTION 13 _ 


MISSION 1007-2 STELLAR-INDEX CAMERA *.. 0 2000 °° #28 3 


A. COMPONENT ASSIGNMENT 








Component | _ Serial Number _—a 
Camera | eee 54 aia 
Index Reseau 56 
Stellar Reseau 51 
B. CAMERA DATA AND FLIGHT SETTINGS | a a ee ee 
Stellar Camera: 
Lens 85 mm f/1.8 
Exposure Time 2 seconds ; 
a ; aan "TB nema DES OP otra. ade 
Filter Type None j ee Hoe 
Film Type Eastman Type 4401 
Index Camera: a a eck gage “Wy 
Lens 38 mm f{/4.5 = 
Exposure Time 1/500 second 
_ Filter Type - Wratten 21 . =... Ot eed 
Film Type : Eastman Type 4400 ae gg 
C. POST FLIGHT EVALUATION : 
The Stellar camera shutter exhibited several failure modes during the 
mission resulting in the loss of approximately 35% of the stellar formats. 3 
The shutter failed open during 116 frames and remained open during film on 
meter, failed open on 21 frames but closed during metering, and failed to eee 
open on 20 frames. There were no associated failures in the Index camera oa 
hence the problems appear to be confined to the Stellar shutter. aa 
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There were 13 multiple exposures on ‘both the stellar ‘aad index film 
which, in all cases, occurred simultaneously. This indicates a problem 
in the camera programmer as the meter pulse was apparently not er: oe eee 
received by the camera. | 


All stellar formats were effected by a large area of flare from the 
baffle side curtain. Approximately 55% of each format was obscured by 
baffle vignetting and flare. This excessive flare raised the base plus 
fog level of the unobscured format area toa level that degradedthe .. 2... 
recorded star field. ees 


The multitude of problems in the stellar photography precluded the 
use of this material for vehicle attitude data. The index photography 
was satisfactory however essentially all frames were soft along the 
camera number edge. . 
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SECTION 14 


VEHICLE ATTITUDE = RS oa 


The vehicle attitude errors for Mission 1007-1 were obtained from 
the reduction of the Stellar camera photography. The Stellar photography a 
of Mission 1007-2 was cons::lered unusable therefore pitch and roll error | nese ee 
data was obtained from the horizon cameras.- Yaw error data is not- ° mi ES 
available for Mission 1007-2. . | 


The vehicle attitude error data is supplied to A/P by NPIC. The  & 
attitude rates are derived frum the error data at the A/P computer facility. 
The computer also plots the frequency distribution of the error and rates. -. ~. “A 
Figures 14-1 through 14-10 show this distribution for Missions 1007-1 and = = 
1007-2. : 


" The summary table below lists the maximum attitude errors and rates 
that were experienced during 90% of the poesoerapite eperenots and the 





total range of the errors and rates i Cee ee | 
Mission 1007-1 Mission 1007-2 

Value 90% Range 90% Range sf cade aces 3 
Pitch Error (°) 0.58 -0.80to+0.90 0.64 -1.40 to +0.70 © | 
Roll Error (°} 0.46 -0.50t0+0.32 0.47 -0.02 to +0. 82 : 
Yaw Error (*) 1, 43 -1.90 to +0. i0 - . - canter <p tees 3a 
Pitch Rate (°/hr) 37.6 ~—-- 90 to +90 43.0  -90to+100 ~~ ee 
Roll Rate (°/hr) 23.9 -52 to +60 25.8 -90 to + 55 ” : 
Yaw Rate (°/hr) 29.9 -64 to +60 : ‘ : 


A comparison was made with the attitudes error data obtained from the i 
control package by telemetry. A high degree of correlation exists between " 
the general frequency curve shape and mode for the pitch and roll values. 4 

3 
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“SECTION 15 


-IMAGE-SMEAR ANALYSIS ©". aa EET ows 


The frame correlation tape supplied to A/P by NPIC contains the 
binary time word of each frame of photography. A computer program 
has been assembled at A/P which calculates the exposure time of each 
frame and compares the camera cycle rate. with the ephemeris to —-_ ee a 
calculate the V/h mismatch. This data is combined with the vehicle 
attitude error and rate values of each frame and the crab error caused 
by earth rotation at the latitude of each frame. The program outputs the 
totai along track and cross track IMC error and the limit of ground 
resolution that can be acquired by a camera regardless of focal length 
and system capabilities. 


ve sts . & 
: a ee, | 


The computer rejects the first six frames of all operations as the 
iarge V/h error inuuced by camera start-up is not representative of the 
overall system operations. The frequency distribution of the V/h errors 
and resolution limits are computer plotted and are shown in Figures 15-1 =: ecdoiiaa i 
through 15-10. Frequency distribution plots have been made for both 
the Master and Slave camera as the cameras contained unequal slit sizes 
hence operated at different exposure times. 





Tage eat 2s SMART 
Figures 15-1 to 15-3 presents the distribution plots for the Master 
camera during Mission 1007-1 and Figures 15-4 to 15-6 are for the Slave 
camera. Figures 15-7 and 15-8 are the Master camera plots for Mission 
1007-2 and Figures 15-9 and 15-10 are for the Slave camera... The cross »::.i5g4s 
track resolution limit for Mission 1007-2 has not been plotted as the absence i 
of yaw error data precluded a valid calculation. 





The summary table below presents the maximum V/h ratio errors and 
resolution limits that existed during 90% of the photographic operations 
and the total range of values during all operations that were computed. _ “3 
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Figure 15-4 
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Mission 1007- 1 . Mission. 1007- -2 


fe es era geet wea vigeas cue STE ae RE 
Value Camera “90%. ‘Range 90% “Raa e | 
V/h Ratio Error (%) FWD 3.6 -7.2to+0.1 3.2 -5.4 to -0.9 
AFT 4.6 -7.4to-0.6 4.2 -6.6to-1.4 
Along Track i wag eet ee Ee on ewe, ~ | 
Resolution Limit (ft. ) FWD 3.1 0 to 5.1 2.4 9 as wi ; 
AFT 2.1 0 to 4.9 1.8 0to 4.1 
Cross Track 7 oo, re pease: ee 
Resolution Limit (ft.} FWD 9.4 2.4to 11.2 - - - 3 
AFT 7.6 2.0to 9.0 - - 


It is provable that the Master camera photography. was degraded by. the. | 
excessive cross track IMC error and resulting resolution limits. The =” aes vat 
information loss was not apparent in the evaluation at NPIC and AFSPPL and 
unfortunately detailed off line evaluation was not possible due to the absence 

of engineering photography. It is noteworthy that the edge trace charm t 

resolution values were, with one exception, lower with Master camera: ek: <e we 
photography. 











SECTION 16 


Each recovery system flown on a Corona mission contains a sealed 
packet of Eastman Type 4401 and Royal X Pan emulsions to determine 
the total radiation inside received at the take-up cassette. Both film type | 
has been irradiated by LMSC at various levelg’and the base plus fog © ~~ ~~” 
densities recorded after controlled processing. 


‘ 


Following recovery the film dosimeter packets are removed at A/P 
and processed with a pre-flight sample of the same film type and sensito- 
metric control film. The resulting base plus fog density measurement of 
the dosimeter strips is used to ascertain the total radiation level. The 
table below presents the base plus fog reading for the dosimetic strips and 
the radiation level equivaients 








Mission 1007-;: Mission ee : . 

B+F (vader FREDO Re os Siege 
Emulsion Density Radiation Density Radiation 
Type 4401 0.25 1.2R 0.25 1.2R 
Royal X Pan 0.36 0.8R 0:34-° OTR tc, EMS 


The mean total radiation seen by the take-up cassettes during both 
missions was approximately 1.0 roentgens. This level is the same aas.:5; 2.9% 
received during recent missions and is below the level that will degrade 
the panoramic photography. 












SECTION 17 


SYSTEM RELIABILITY: 0.000 ng BT 


Reliability calculations for the payload are based on a sample beginning 
with M-7. Hence both the major part of the Mural Program and the "J" 
Program are covered in the calculation. For certain auxiliaries, i. e., 
the stellar-index camera and the horizon cameras, .the sample size is::». weg 
changed to recognize incorporation of modified equipment or new designs | 
where reliability was one of the principal reasons for the modification. 

However, for primary mission function, the sample size is consistent with 
reliability reporting for the vehicle. 

The reliability estimates of this section deat exclusively with the payload. ... - 
Failures to achieve orbit or vehicle :nduced failures are thereby excluded. 
Recoveries hefore a compiete mission has veen completed are considered 
as full missions providing that early termination was caused by reasons not 
connected with payload operation. Fiim quality is not considered in the 
reiiability estimate calculation. Hence. only electrical and mechanical .....0.. 23 
functioning are considered. | a A i a et ae a ali 

The reliability estimate is also divided into primary and secondary 
functions. The primary functions are operation of the panoramic cameras, — kate 
main camera door operation, operation of the payload clock, and recovery:. :2% = 
operations. The secondary mission functions are horizon camera operation | ei 
excluding catastrophic open shutter failure mode, auxiliary data recording, 
and stellar-index camera Operation. 


‘ 3 - re q ot ; oe mites 
wet he gta Fe Meg ee edad RRR Set i a 





Panoramic Camera Reliability 


Sample Size - 58 opportunities to operate 

One failure - capping shutter on slave instrument on system M- 
Assume - 3000 cycles pec camera per mission : 
Estimated Reliability = 98.3% at 50% confidence level. | , 


Main Camera Door Reliability 


Sample Size - 29 vehicles x 2 doors = 58 opportunities to operate. 
1 major malfunction, door failed to eject for 7 passes, Mission 9048. 4 
I minor malfunction, door failea to eject for 2 passes, Mission 1006. ‘’ 


Estimated Reliability = 97.1% at 50% confidence level. 
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yt - a 
ame aie Hy Soe 
Payload Clock Reliability 
Sample size - 30 completed missions in sample. 
No failures 
Estimated Reliability = 97.8% at 50% confidence level. 
Estimated Reliability of Payload Functioning on orbit 
98.3 x 97.8% 97.1 += 93.3%. | 
Recovery System Reliability == 8 =~ 0.7 * ae 
26 opportunities to recover 
1 failure - improper separation due to water seal - “cutter failure. 
sana Reliability = 93.4% at 50% confidence level. 7 
Stellar-Index Camera Reliability 
Sample begins with M-i3 
Sample size = 18 
Number of failures = 6 at 
¥.5'3 mT ee. 


Estimated Reliability = 71.0% at 50% confiderice.* °° OPP OO aes 
Horizon Camera Reliability 


Sample includes M27, J5A, J5B, J9A, J9B, J7A and J7B. +... > ma BS: 
1 failure - center of format switch, Mission 1006. ~~ 
Estimated Reliability of Singie Camera = 86.7% at 50% confidence level. 
Estimated Reliability of Four Horizon Cameras at a Parallel 

Redundant System = 98.2% at 50% confidence level. _ a RE api plies 





Horizon Camera Door Reliability 


Sampie size = 23 x 4 = 92 opportunities to operate 
No failures have occurred 
Estimated Reliability - 9S 2% reliability at 50% confidence ievel. 


Stellar-Index Camera Door Reliability 


Terrain Door, Steiiar Doo: ana deployment of Stellar Baffle 
are functions considered. 

Sample size = 18 » 3 = 54 chances to operate. 

One failure - stellar baffle failed to deploy. 

Estimated Reliability = 96.8% at 50% confidence level. 
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